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(72) 3WW U^-H A>U- 
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(54) [«9I<B**J «JWfcft*?i$±r#E-cD«3fi^S 



(57) CSKJ] 

[sua] <s*ttc»*, /£®8Mk*^iSB^. ifth&m 

12*^)S$n4. cafB 1 cQ*ffriSA8«» 2 ti7;U 

iEBffcfell 3 COSBIC P P VJ8 4 $10 0*»6 3 0 0 » 
mGHMCJMW*. AMEP P VK4J:CB2a 
*ffiffiAJ3«« 5 



^0 



7 



I 

I 



7 



X 




^•«ft#UT-iBifl)»«fl!)*##H, *mfr®<n&i 

IWi»r»LTiEK:r* J: 5K*«MM*^tT» 1 fc«fc 
tf!ll2 0flMIIMIIc«»*!Wt*i. *»**>J*a«l* 

[18*9 2] M*mE*<»«#«Jt**k:*N»T. * 




(1) 



7xrU>t'^U>) [PPV] 

BMP* 3 ] §S#3 1 2 E«©««Bt** 

V»T. »t>i8£fttf 'Jv-flgrtU 0 nm*^ 5 «m$T 
<Z)j?ffl£>1£Jte<]t;:i$-&JS S <B fflt * £ d i £#a<t: 

[M&1JI5] mE»**^rfta»KE«<0«JMW£* 

atraajMBta*. 

[tt*ifl6] ffiEIMW©^rna»CE«<0««BWt 

[»*317] IMWU7S5 5<*H»rna»CE««>*JM8 

f * •> "> A £ $ <h <75 )J» 6> & -5 P fl» 6 S n 5 C t 

2 0«flfi£AB#7Jl>5=?A#«fcCHfe*»5fc4Wa»'5 
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?KJ3(r>T. JBlfcJ:^2 0«^Att*Ji<0'>fc< 

a 2 awaimfc'f wj*ju $ t ttiMfc-r y ; ;0Lx 

[Rjftgl 1] »*Jai75S5©i»rft*CE«0«» 
«3fcj|l*K43HT. JBl<D«IWIrt«IMl*5/'J3>jS*5 

•watt**. 

[M$J)ll2] i»E»#«0urn>l»CE«w*JM83t 
jR^lCfc^T. BliJJ:tfa2<a*ffii£Att«Jl0> / >& 
<ifelO ftf XttSS £ t> ttM L T H « C t *4#a £ r 

[M*gL 3 3 »«J>9E«-0«ff383tjli^C*l»T. 

[M*4i4i «E»**<ot>rnj5»cE«ro«*a3t 

AJMJI>WWE7l/'f *-ca«MC7 KUxan4J:5 
CEH*nTt»*C«!:*»«fr47l/-f, 

B^aSttBfcMKaflHfta^fWiS. Wffifttf'JT 
*4j«-r*lllK:J:-3T»*±K:ft»Sit. SSiattft 

■oaitmE^flWJirosBioaffiiftOTUtt. •?■ 

LT. JB2«««»«)iiil*lWE*#*«<0JB2oaiB 

tf'jT-Bto<. JB 2 WftlWiSJBl «)««!» CWLTiE 
irf * J: 5 »CWE¥#»)1 £8 L £SS l fc£ L<» 2 o)» 

^«S<7)^a5««+ r U ir * W L Tt» 4 C t *4#a i T 

[»*Jil 6] |*sK4l 1 5E«<0»atf»CfcH"C. 5fe 
1*. «»«8±Cl»EJBlW*»ffiA»IIW*l l t«S1t 

T«^S«*^B£L. fftfiff I <?3«i8f?£Afgtt«±:c» 

Em 2 <7)«^ff A««HS^ ij -e-«±'^»S *4 - 
[M*JS 1 7 ] n«qi 1 5 1 6 E«OBia^ffi«C 

[1**9 1 8] M3R4I l 5 71SI 7<m>rftdWcE*<0 
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u>k'xu» (PPV] u^-T^-sci 
[I*#£l9] S75S1 8<zn>-fn^lcE«<0 

BiKFttCii^T. * 1 0>*ftSA&«Btf. 

0, CCD^ 1 ®affi£A£*;Battfl:9)BMri<¥*ttB 

i waatafcLTaw- 5*14 c t ewatrsa 

JWWea^aBa^ffi. 
[B£*2 1] B#B1 5 7152 0©uma»KEa«> 
Wft*SiCJ3lr»T. B2 0>*«ttAJia*7^5r:tfA43 
J:tf*a»Sfc«»a»6aa3ft*£i*»a£f SB* 

CSI*JS2 2] W*JS1 5 75S1 9<D^m*>CE«0 
BiB»ac*JV»T. Bl©a«ia*7^5 = */»iiJ:tf 
■7$f*S>*Z»/aofcaa»Stt*»a»'&aa4*i. K-o 

c»*«2 3] a«ai 5 7i»si 9o^rfi^cEao 
Ki^Fttcfi^T. aio««a«*#fta->'j3>!fl»6 
tto. «oa2o»«a*»7^s=^A. ^^ct^Kfk 

B?MBttB*<DBi«r8. 

ca«a2 4] a&ai 5 75S2 4<oi»rn*»ciEa«) 
BaaacfcuT. mi*j:^2oti?i?ttA»«a^ 
aac £ o rttas n* c & twatr ««JMBea? 

[B*a2 5] a*ai 5 7552 4oi»rn*»cEa«) 

aatr4«#«3taT©«a*tt. 

[0 0 0 1] 

[aaoaT *ftm*> a#*3ta^*j: 

zK-oaaaffiKBL. -a»actt. a^aa**** 

[0 0 0 2] 

(fie*<©tta] await (ed a*«. a»«o»»K 

j:oa3tr*j:5«a*nTn*. coj^caasft 
«*»»c43»t-5*aMaaic»r-5-att«:««a»i. 
*»»«o«»r *aa*» s *»f*ettA snaa^-iE 
n»»'«aa**auTfTfcn*. *o-atLTtt. 

jty-f*- h««**. £ns«>a*tt. aswfio/ra 

HtCflffi 2*1X^-5 CD <3. ^co*£ 
ftafcafCfcffia^aTW CttBTaCBL-Ctt. 

Haeff^tf^o*»^«»Tt»*4. ^i»f^7i/ 



isntsn*. c«attaaT*tt^*a±©*.«. ai 

XXA<0-0l|fi. Sa#T»Ct5^T. ¥#&£iIoTl 

a©*ir»j+*«»asn*ctcj:-3T. aaajtcj: 
o -omit a ¥a»«aa^afi i; « c i t* * i 

[ooo3] «r«tmo«f. 7>S7-t>. ^uu>. 

*LT3D*>OJ:3ja:afl:»#a» : F (simple 
aromatic molecules) fix U 2 b 

[0004] zti$o)$m<nnM±.o)mKsH£LT\t* 
zns<tH«fc*n5*«aatt*»<tf^«3i&». z*b 

coWWBiaaaABffiB (current-inje 
cting electrode layers) ico 
tt**<HBfc;i£Taa. 

[0005] *atma#aft£0&ai2. »bn*a 

ff&BlJK. *5*tf±»««B-(t op' 

contact layer) coffiiSflftijiCiiBx.'SC 
£a«T*fct»i:H3**i|SBt?4. 

[00 06] ffmiz&m<ti£ftgm{t£y><ny>>f=. 

i7-7nyi7 r* (Langmui r — Blodge 
t t) aa*®&ffittMaAff0#ft:. ffitttiHo^ 

a. ^btcfi. situx k © stasia <. 
[0007] 7>h5-fe>*«aLfca#a3t*^tt. 
mtam»3. 621. 3 2 i^t:B**nT(r»s. :o 
a^tt. *i0>aa*a»L.. aofi;fV5*-fe>xT* 

*t^53Fa**#LT^4. 
[0 0 0 8] acALfca*€««LJ:3£LT. *fflft 
»4. 6 7 2. 2 6 5^fi, JtitBi tT-BBffl*» 

r «ajMBtB**EauTi»*. 

[0 0 0 9] L*»Ltt**5. iWK-JIfllitlCfgfgSnT 
[0 0 10] 

[»?B3S*a«LJ:atraaB] *aa«. 
ft**«scEar«a». eL<H'>tt<ifeaE^a^ 
*fiB{tr4a*»ta?*jj:^-5-©sa***ffl«r 

[0 0 11] 

[3SB£#i*-f*/5:a0#©] *5Wi<7>-a«»cJ:n 

«. '>fc<&Ma©*a#'jT-3i»sfc4»v>a«& 

#'JT-Bfl)»««)*a*B. ##»«0JSlOSBii: 
ST^a 1 0«ttB£J: ¥W*BaB 2 <a£ffi>«T 

*a2ffla«B43i»e«:*aj|ia3ta?"c»-3T. 

{*a<o#'jv-afi. a2o««a4ai<7)«)«Hic» 

LTiEfcraJ:it:#»*Bt^LTai*JJ:tfa2 0 

aaainHca»*A»*t4t. w+rw^ww: 
aAsnr. *a*B*»6a3t*<ttan*j:5ic+#fc 
a i»««fl)>i>aaa*f u -^*w ltu-s c t *-isat 
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[0 0 12] *A9)tt. Xa&JiMI«i5«.ffl**>J-\' 

[ooi3] 'j-7-*netttt»sftTH4. « 

9 4 0 6 UfrTMMtSftTH*. X'JT-t* 
U L fcitfS 2 0*£m<Z>Smili&IC&t1 > 4 7 * 

3*?/IE?L»ro»iS#tl«*l6l::Sft*0)-C. *©J: 

'.i. ^-fn^-yrJ:. *W#!¥-aH0 2 9 4 0 6 l^Cfc 
n T x !✓ ? h a ; I s * -fc > x #8 Jf S ft -5 i ^ -5 Z t 

[00 14] **9!»C*-5*?»C*Jl»T. ft?2tf'Jv- 
(Coniugated Polymer) titf'J (p 
-7X~ U>fc':zU» 7«SO^ffsL<. Si ©1| 
ffiftA8®H (first charge injec 
tion contac t 1 ayer) li —Qt<D$RR 

0. l©SEteffJE8ft&II<i:&L. *L 

TS 2 ©««ttA»ttl (second charge 
injection contact layer) 

[0015] «i0*»»«c*n>t. *«#'jv-ttp 

[0 0 16] S^tCS"]©3IJgag«Ttt. *tt*'J-7-tt 

-a**. affc-f >v?A^57i*#©*^$iI&£n 

-5. 

[0 0 17] m6©HSgSg««. ff lJfftJlft«fr>tt 

aasaa-ractcj^Ta/sah*. 

[0 0 18] ffaCtt. * 'J ■?-»«. ttfel 0 nm<> 
eVA»S3. SeV^iT^A'/h'^fyrjf 

[0 0 19] *J8W«)fJ2«)S8*CJ:ntf. '>tt<tt» 
'J -?-jS»Sfc4»t>*Bfta£f«a<B»# 



JBiaaBiftLTaH". LT. S2©Jg«®0»BI 
£ift!£¥#fcJI<C£ 2 <7)£E £8 U T»»t -5 

4«Lfc»l*J:tf*2oajlMilB»c«J|L*dut*i. 

$ =t 5 c+a-£ttnas<a*i.«ttiff* tut 

[0 0 2 0] *(S#'J"7-ttt. #ij V-OT£#fS;iiti 

[0 0 2 1] *0>J:3&;tt'JT-tt. R. H. 

7 U > b' (C <£ 0. Journalof Molecul 
ar Electronies4 ( 1 9 8 8) J- a n u 
ary-March. No. I. flS3 7I>3$4 6H 

[0 0 2 2] **W©$at^S^*xXi»;i. 

£t$o?s>%. ?ittt. jpu-r-asc 
ck7C ^©««s«fs^ft¥^a*w-r^i7 

B \Z%¥ Sffi AT -5 C t A<T * * £« s. ft '<i K - 7 '¥ * 
ft (doped semiconduc tor) S'oi 

Btsn*. E©»ttatsiEaffiAW^. 

1 <*: ICck o T# <) » L T E - 3 ^ 

iEaflf * ft AT -5 £ t f)<X * 4 #S £ ft '<t F - 7 * Wft 
[0 0 2 3] 3fa©xu-i7 ha;U5 ^-t:>x*i^*^Ac 

[0 0 2 4] '>/S< tfe 1^)0D«®!H(J. ai3ff*A»:c 
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3#'J-r-*s«Mtatt4. *fc*4t>tt. #&*'Jt 

*&. 

[0 0 2 6] ;J^jTH«0S5lcff*U>4MHJ£lT© 

(i) #'jT-tegfciR. as. Bats esthete 

(ii) JiOjTHW*Affft"FttUii:<DIB!0tt*tt. us. 

ft (c*rr ^ ttfttt * 4 * * -c « -a . 

(iii) tf'JT-JSli. XttAtt&ffllftAtcJ: 

[0 0 2 7] £C. *«WC»5«S6»«0-«*. H 
[0 0 2 8] «a#'JT-«t 

$> 4 v mztxSXJta Sft£ * * I X v » T <fc u> . 
[0 0 2 9] 
Ht2] 

w 



[PPV] T&O. TIE 



CH t CM 



(I) 




CM t CM 



[0 0 3 3] 
[ft 4] 




CM a CH 



[0 0 3 4] 
(ft 5] 




CM » CH 



[0 0 3 5] Z.ft%<r>Rm§>m.Jkb$.tt®tt7i.-\'> 

wzMLxwALtMtn 1 *4 w«*i£t±<o»0>a 

(li) 7x=U>»*7?>»&£©«*«l*CllSl-r 

[0 0 3 6] 
[<fc6] 




CH s CM- 



[0 0 3 0] #'J (p-7irl/>t';l/» 

* Jt*? «># U THR £ L Tffiffl S n 4 <0 ICS L T ^ 
4. 

[0 0 3 1] «TC-t(a«fc-5fcm*fc<B&5!0 | !£S-r. 

(i) ai07x::i/>*&****C«**A4. « 
Atf. 7x=U>!t*7>f*?-fc>*4W*T'73'l/> 
3S&tca&T4C£:l;:J;?-C#btt4, WT<3«fc5&«l 

[0 0 3 2] 
[ft 3] • 



[0 0 3 7] flfjKWtfcO. ±3E77>?Ht>7xr.U> 

auc#LT5£tcit^taa© 1 «4ir»tt*nBU:<aa<0 

(iii) £*<07xHU>3l (SL<tt±iE ( i ) «5 
Utt (ii) CJ3HTl»ILfcft!W>Sl*> ©lOUSSL 

[0 0 3 8] 
(ft 7] 




/ 



[0 0 3 9] 




[ft 8] 




[0 0 4 0] 
[ft 9] 




[0 0 4 1] K»eiiKi:6i>T. y«2. 3. 4. 
5. 6. 7**-T. 

[0 0 4 2] PHSIC. £ns<B**ttl»faB<*<BBl*S 

[0043] in5<o«*<oa?i4PPv»iii#ttjitt 

&X"<7 KJl.a5t:*3fcoTj|«c4*fi-C583C"r4«»38 

[0044] vH»i*«inisfc«:»iHioi 

[0 0 4 5] 3flE<7)^a<7) P P VgfWfcjafi. S=3£3. 

[0 0 4 6] HRC. ffilCtt. ;ui*=-7AJJUMMs 
(II) J:r)fe*aW«JC»r«*WKJ»»K«r»# l JT-m 

-s c i c «fc s x^mmm car a a * w t a* 

[0 0 4 7] tt«MCH:. #'J (7XXU>fc'XU» 

(ii) ts. *x^/-^a«. «L<tt**> 
din icsssw. -to J: 

*5. fcC. ttenft:BfIffi*^'Jv- (III)K(i. Sfl 

2 o ora»s 3 5 ota>asEc»frt"azicj:0#'j 
(7izu>k'ri/» (i) ciEftan*. 

[0 0 4 8] (ID 0{fc#£5S. ^Wflflffi* (II 
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ftl&ftfrtt. £*. HAtf. D. D. C. B r ad I e 

ytCJ:5J. Phys. D (Appl ied Phys 
ics) . 20. 1389 (1987) JoJctfJ. D. 
Stenger Smi th. R. W. LenziG. 
We g n e r IZ&ZP o 1 yme r . 3 0. 1 0 4 8 

(1 9 8 9) CE*Sfrn>«. 

[0 0 4 9] *'J (7xrl/>k'-l/» m\t. I On 
mfr$ 1 0 m<aWS"ef#6n5w££jt.£HL£. in 

K PPVJgti. *«J2. SeV (500nm) <D¥##: 

x*;^-^t77Sfti. ppviii. sk. 

[0 0 5 0] fftffi#tf'J-7-c7)iI£a£3cJlLT. KM 
5**«S 6 CJM0>«t»IIH*ffl*£r* Z££z< *-E«lC 
<£ o TiSffT %Z.t 613lKt4 C 4: »C J: -a Ttf»0>1* 

•J I7nft7i> (tetratryebrothi 
ophene) <h LTg&L£fc0£#[c£t?. Ztl>b 

(Dmmmtmzsir <n^mmmz^r m'Fmvtmzmm 
rzwzftmts.?? vnssi;*. 

[0 0 5 1] *ft«*©a3ft*ail* l J 
-T-SWRtt. tf'J (7xxU» 
[0 0 5 2] dflttfttt. 5. 6-vt Ka*->v?n 

7?i])i>mthMzmm?zznz£oxm£LT 

CWJfl'J (7xXU» OTSitfi. B a I 1 a r d e t 
al. J. Chem. Comm. 9 5 4 (1 9 8 3) 

[0 0 5 3] #«1tatS±!Cii 
L,T*£>3-h 5*1. -€-LT-€-0»ii« 1 4 0 

t:*»5 2 4o , co«H-!?»s«iasnT*a# , j (?xx 

[0 0 5 4] k'Z^SL < «y r>il**Il>-5ftl 
£ 7 x X U > n tPJ «fc ? fCfr ? C £ # 

[0 0 5 5] &w&*«si?ijv-««»«T4fcaKfe 

Cite L feE*tt«B» OffffiC J: -a T* 4 n (iftS# 

'J lt>3-£^tt«±<75J£ftrt<#&?Sl?<fc-5 
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(a) sfl»J (4, 4' —?7x.-l'>i/7x.-)\/\£-\/ 
» [PDPV] tt. W*©K=l/>0«**«7s-^ 
ISCcfc 0 8& $ ttTH 4 7 'J - U > fcfru > * 'J V-T 
ft<5. »a©*«SKlC»tt*«>Tif^«*» 

(b) #'J (1. 4 -7xnu> - l -7iZJH: , zl/ 
» £#'J (I. 4-7i=l/>y7x=*K-U» 

spyr-ttPPvoaHSMMreao. *n-enit>#4 

(c) taco*«Sfit*TiS«iPlBl^-C*0. 
(3-7;i/*Jl^*7x» *'J7- (7Jl^JKi. 7 1 

□ e;k 7-3Mk ^>?;i/. ^xjk ^y^k 

(d) #y (3-7^^eo-;u) 

(e) 7?^«fcOt>*£&7;i/*,)k*lrf£tf , J (2. 
5-/7J^ti"p-7iZl/7k'rl/» #UV- 

(f) #ij (7xz;i,7tfi/» «£ja*o*3IIS^ 
[0 0 5 6] #'j7^fl)*IftjPItt*». *«14SS 

[0 0 5 7] *«*«JT-©«*»i«T*oe. -to J: 

'J T-<©«*»*Aft4*JMbt** ©«tt 
SBfttt. 3#«JT-*«M4#'J v-7U> 

[0 0 5 8] ¥«*«JMK%Jltt. Hftofc/OK** 
y7"*Jj:tf/*fett*«<ffla**'r*# , JT-l*W 

■wart***. ^UT-aoi«iflfmic<t 



[0 0 5 9] 

tnmmn a 2 a* #83 emu «!n*3t*^*a 

[0 0 6 0] tiyZSm. ftlmmflS^s/i 
tt. *77--fKtfi;tf7* 10±B(cm l^m^?fA«« 
S2S^bXL^. «ffiixA««Jftt. «2 0nm<OWS 
<7)l*f^4t»«)->f K7VX^S^LT7^5r:7A 

Tffl2mm. WIS 2 mm.fc«fctfSS 1 5 mmco 

Jl/ = "7 A«ffi&Afffltff£ftCi9k >gB8{t&! 3 * 

[0 0 6 1] i o~2 5 ga)/^y-;nct3* i gco* 

£f$LT5 0 0 0 r. p. m. 3iT<niSS"ett<7)@ 9 C 
<!:*'Jv-fiaSK#II£H2*-7->f . 3 0 0TC^ja« 

T-(iPPVicgm^n^. »snfePPVR4}i i 0 

0A>b3 00 nmfflI5T«ot. £>£Jifilfii75Jlg<3Jf 

0 nm*b 1 u m£>3?BiT£-5. 
[0 0 6 2] ft 2 <0*ffi£AjgMJI 5 *. P P V 

ft. ->r h'^TX^UgffifflLT. PPVltf)«ffi± 
(C/1^->Sr^fiKL. *§2mm, ffi[S8 2mm. ic L 5 
mm<D¥fTCafc.S-a<0'aB6<«>'h>T-*:3l 1 »€w?f Af8 

<Z>W£tt. 2 0«'b3 0nmffltEi-C : »of:. 1*DJ;? 
C L TITLE AJSttB $ JBflS L fc. 
[0 0 6 3] tft&AttttAa 0 5'>4 < i 1 "3JS. 

am. »L<tt*awT«-5c<«:*<a*Lv», *^?s^j 

Ttt. C<^Ci(J^. *L<tt7;iS-7^WH.i < 3 0 
mm£lTOW4T*4WCSKSh*. P P VlOWSd* 
«2'0 0 nm^^iCSL. *ffiffiA*JJ:L<?i-v >^ U 9 

#;i/hT*4. wO^JItt. 2X10 6 Vcm-'.U* 
u^saiaoTS. 2mA/c m 2 55HatSa:;<i'.' 

^ifira-in^. jRf-wai73(i. iookhz 

£T<Dm&tk\ZMitA,iiyiftl,ttfr^fi:. ZfiZt 
it. «#«j'6*f-^)tSB?rJI/i<*«ic)®< . ioto 
a»J;ijat>wt**LTif>4. ttffltCJKL'. «^^7t 
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[0 0 6 4] m-frimtztitzytz. ***/?a* 

•5-LT. iU££!S (2 0*0 £L. 3t*il»**TS 

0. l5eV£W*tt-aT6 9 0 nmj&»55 0 0nm 
(1. 8eV*^2. 4eV) <DX^? Hl«BT»3fc 

[0 0 6 5] «»«Jtt*?IIiit^-C«i 

r * <z> ts? a as mm t l xm t» « o tea t ^ftk^M 
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